This cross-sectional study aimed to assess smoking prevention and cessation education delivered as part of the UK National Curriculum and to evaluate the relative effectiveness of health, social influence and other/non-health components. In all, 1789 students aged 11-15 from 12 secondary schools completed online surveys assessing smoking status, factors known to be related to smoking and experience of smoking education. A total of 1421 of 1722 (83%) students remembered some school-based education. Of these, 803 (57%) said that the lessons changed their ideas about smoking. Multinomial logistic regression was used to assess whether lesson recall was associated with smoking status in a model adjusting for age, gender, ethnicity, family and best friend smoking status, socioeconomic status, and school. Quitters were more likely than smokers to report having changed their ideas about smoking as a result of a lesson (OR 5.78, 95% CI 2.44-13.72). The relative effectiveness of 16 lesson themes was assessed. Significantly more students changed their ideas about smoking as a result of 'health' compared with 'social influence' (v 2 (1) 124.0, P < 0.001) or 'other/ non-health' (v 2 (1) 63.16, P < 0.001) topics. Mouth cancer was the most effective health topic and may provide a suitable model for both smoking and risky drinking prevention.
Introduction
The harmful effects of smoking tobacco are well known. Early age intervention strategies for smoking prevention were based on the 'rational or information deficit model' which assumed that by enhancing awareness of the health consequences of smoking, prevalence could be reduced. Programs often employed scare tactics [1] . In 1967 Janis posited his 'inverted-U' theory, suggesting that very low or very high levels of fear inhibit both attitude and behavioral modification [2] . The use of scare tactics in health education subsequently declined and the focus of school-based interventions shifted to skill building. Drawing on psychosocial theories such as Bandura's Social Learning Theory [3] and Evans' seminal research on peer pressure [4] , the social influence approach encourages students to recognize and resist the negative peer and familial and cultural factors that influence smoking initiation [5] .
Evidence supporting the use of school-based social influence programs is sparse [6] . The largest and most rigorous test of the model, the Hutchison Project, focused on helping pupils to identify and resist social influences, including advertising and peer pressure, while promoting tobacco-free social norms. Motivational and self-help cessation materials were also available and staff were trained to deliver the intervention and to encourage cessation efforts. Control schools followed their usual tobacco education programs. This study provided no support for social influences as a lasting deterrent against youth smoking [7] . A rigorously designed European Union program, which included lessons relating to social influence processes and training in refusal skills, proved to be counter productive in England, the only country that did not address health consequences as part of the program [8] . Other recent approaches to smoking prevention have fared no better in the UK. For example, a rigorously designed trial of a program based on the transtheoretical model of behavior change, which employed an interactive computer program and class lessons, revealed no benefit for smoking prevention or cessation [9] .
Although the effects of information-only (health risk) approaches to smoking prevention have not been evaluated in rigorously designed trials, [6] there is some evidence to support the use of shock tactics. For example, a study of the impact of mass media antitobacco advertisements in the United States concluded that young adult quitters were helped more by advertisements that depicted serious harm in an emotional or graphic way than by conventional antismoking aids [10] . The Australian National Tobacco Campaign, which focused on health outcomes, was also effective in promoting antismoking attitudes among adolescents, helping them to quit or resolve to remain non-smoking [11] .
In the United Kingdom, the government remains committed to reducing teenage smoking prevalence [12] . Smoking is emphasized as a personal health issue in the National Curriculum (a statutory framework for the education of 5-to 16-year olds), within which schools are free to plan and organize teaching and learning in the way that best meets the needs of their pupils. There is some evidence from national surveys that pupils who remember lessons on smoking are less likely to be regular smokers than those who do not [13] and that health education works cumulatively by repeated exposure to the same message presented in different ways [14] . Identifying the most effective components of this education could therefore help in the development of future programs. The current study uses data collected as part of an assessment of an online survey instrument, to assess the relative effectiveness of health information, social influences and non-health-related themes.
Method
There are two main components of the National Curriculum that relate to smoking. The statutory science order requires pupils to be taught about the effects of tobacco and how these relate to their personal health. The Personal, Social and Health Education (PSHE) curriculum is non-statutory. Guidelines are provided, but the content, quantity and quality of lessons delivered varies considerably between schools and teachers may receive no subject-specific training. The guidelines suggest that in contrast to the science (knowledge based) curriculum, PSHE should focus on developing transferable skills and attitudes that will help young people recognize and manage risk and make safer choices about healthy lifestyles. Suggested activities for pupils aged 7-11 include discussions on why people smoke or the harmful effects on families when individual members smoke or suffer illness as a result. Pupils may be asked to investigate the reasons why people do things, which they know are harmful and discuss ways to resist such pressures. Secondary school pupils, aged 11-16, should be encouraged to recognize when pressure from others threatens their personal safety and well-being and to develop effective ways of resisting these pressures. Participatory teaching styles are recommended including role-play, case studies and debates. Many interactive Web-based resources are available via the government's 'Wired for Health' Web site, which supports the PSHE curriculum [15] .
The cross-sectional survey was conducted using a proprietary online survey tool (Survey Monkey). Twenty-two schools in Surrey, Hampshire and central London were approached. Ten schools declined to participate giving the lack of computer availability (four), participation in other studies (two) or full timetables (four) as reasons. The 12 participating schools provided a broad range of school and pupil characteristics. Schools were asked to randomly F. Ridout et al.
select one or more mixed-ability tutor groups from years 7-10 to take part in the survey. One thousand seven hundred and eighty nine pupils aged 11-15 from these selected groups attended a timetabled supervised computer session and completed the anonymous, self-administered, Web-based questionnaire. Absentees were not followed up.
Procedure
Ethical approval was provided by the relevant local research ethics committees. Consent was obtained from all respondents and a passive consent process was used to secure the consent of participants' parents. Skip logic was built into the survey to ensure that students were not asked to respond to inapplicable questions. For example, those who were self-categorized as 'never smokers' were not asked further questions about their smoking habits. Individual items in listed response choices were presented in random order to reduce potential order effects. Data collection took place during PSHE lessons. A researcher attended the first session at each school to ensure that there were no technical problems and to train staff how to administer the survey. Teachers were provided with a detailed lesson plan. The survey took approximately 20 min to complete.
Measures
Standard questions from the national survey in England [13] were used to measure factors that are known to be associated with smoking including ethnicity, gender, age, parental, sibling and best friend smoking status. Smoking status was measured using six standard options: I have never smoked; I have only tried smoking once; I used to smoke, but I never smoke now; I sometimes smoke, but not as many as one a week; I smoke between 1 and 6 cigarettes a week, and I usually smoke more than 6 cigarettes a week. In accordance with the national survey, regular smoking was defined as the consumption of at least one cigarette per week and the last two items were therefore treated as one category. Since this measure cannot be assumed to represent an interval scale, the last four categories were converted into dichotomous dummy variables.
Eight options for ethnicity were presented in the survey: white, Black Caribbean/West Indian, Black African, Indian, Pakistani, Bangladeshi, Chinese and other. As several of these options had fewer than 50 responses, they were recoded as white, black (Black Caribbean/West Indian and Black African), Pakistani, Bangladeshi and other (Chinese, Indian and other). The questions relating to students' experiences of smoking prevention and cessation lessons were developed in collaboration with a panel of experts who had extensive experience of school-based studies and piloted them with a class of 11-to 12-year olds prior to the start of the study.
Wherever possible, free text responses to 'other-please specify' list items were recoded independently by two researchers into existing categories. Students' answers to the question 'Can you suggest any ways of improving the lessons, so that more students would take notice of the antismoking message' were coded by two researchers into recurrent themes. Where there were discrepancies between researchers in the coding, responses were recoded by mutual agreement. Analysis SPSS 13 for Windows was used for the analysis. The intraclass coefficient was calculated. As the number of participating tutor groups, and therefore students, varied between schools, an estimate of mean cluster size was employed in the calculation [16] .
Chi-square was used to test for differences in familial and best friend smoking prevalence between never smokers, triers, quitters and occasional and regular smokers, and to determine whether there were between-group differences in students' experiences of lessons about smoking. The relative effectiveness of 16 lesson themes was assessed. For the purpose of analysis these were divided into three categories: 'health' (smoking and lung cancer, smoking and mouth cancer, health risks of smoking, smoking and heart disease, smoking is addictive, diseases caused by smoking and patients suffering from diseases caused by smoking), 'social Health-risks information reaches secondary school smokers influences' (ways to refuse cigarettes and pressure from others to smoke) and 'other/non-health' (reasons why people smoke, reasons why people stop smoking, cost of smoking, substances in tobacco, tobacco laws, economic effects of tobacco and smoking and environmental effects of tobacco and smoking). Chi-square was used to test for differences in proportions of students changing their ideas about smoking across the three categories. Data were analyzed with and without the general health topics 'health risks of smoking' and 'diseases caused by smoking', as a disproportionate number of students might be expected to choose these very general options.
Multinomial logistic regression analysis was used to determine whether pupils' recollections of school-based smoking prevention lessons were associated with smoking status, in a model that adjusted for age, gender, ethnicity, family and best friend smoking status, percentage of pupils known to be eligible for free school meals (used as a proxy for socioeconomic status) and school.
Results
Our data revealed an intraclass correlation coefficient (ICC) of 0.013 for regular smoking, which is relatively small when compared with published data for smoking prevalence in the age group [17] . This is to be expected since large clusters generally have small ICCs [18] and the clusters in our study were quite large (an average of 149 pupils per school). Other research confirms our observation that weekly smoking incidence exhibits little clustering in schools [19] . Additionally, the observed odds ratios (ORs) for our main outcomes are large with highly statistically significant P-values (<0.001), which would not change materially after adjusting for clustering using an ICC of 0.013. With these considerations in mind, the presence of intact social groups within schools will therefore have had a negligible impact on our results. The number of respondents included in each analysis varied due to missing data and skip logic. For example, only 1753 of 1789 pupils provided information on their smoking status. No parents withdrew their children from this study. Fifty-four students did not give consent. Seven of the 12 schools provided information on the number of eligible students in participating classes. The mean attendance rate in these schools was 83%.
Demographics
Regular smoking prevalence was 1%, 3%, 6%, 16% and 21% for ages 11, 12, 13, 14 and 15, respectively. This compares with 1%, 2%, 6%, 12% and 21% in national survey results collected during the same year [13] . Table I shows the demographic characteristics of the sample and their self-reported smoking status. b Never = never tried smoking, not even a puff; tried = only ever smoked once; quit = used to smoke, but never smokes now; occasional = sometimes smokes, but not as many as one a week and regular = smokes one cigarette a week or more.
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Reported effects of lessons
Of the 1722 respondents who answered a question about school-based antismoking education, 83% remembered some lessons. Eleven-and fifteen-year olds were less likely to remember lessons than other age groups (v 2 (4) 169.0, P = 0.002). Of the 1421 pupils who remembered lessons, 803 (56%) said that the lessons had changed their ideas about smoking. Four hundred and forty never smokers had changed their ideas and of these 206 (47%) reported that they decided not to start smoking as a result of this education. Similarly, 123 of 285 (43%) 'former smokers' (quitters and triers) reported that they had stopped smoking as a result of the lessons. Table II shows responses to questions relating to recall of lessons about smoking.
Lesson themes
Health topics including mouth cancer, which encouraged more than half the students to change their ideas about smoking, were the most effective (Table III) . A significantly greater proportion of students changed their ideas as a result of health compared with social influence (v 2 (1) 124.0, P < 0.001) and other/non-health (v 2 (1) 63.16, P < 0.001) topics. When the analysis was repeated with the general health topics removed, the results were similar and are not therefore reported here.
Factors associated with smoking status
Multinomial logistic regression revealed that 'never smoked' status was associated with having a nonsmoking best friend, father, mother or brother and to being younger than current smokers (Table IV) . Quitting was related to having a non-smoking best friend and to having changed ideas as a result of lessons about smoking. Having 'tried' smoking was associated with having a non-smoking best friend, father or brother and to having changed ideas about smoking as a result of lessons. There was no association between remembering one or more lessons and current smoking status (data not shown). However, both triers (OR 3.69, 95% CI 2.36-5.78) and quitters (OR 4.02, 95% CI 2.02-7.99) were more likely to report changing their ideas about smoking as a result of lessons received than pupils who had never smoked. These former smokers were also more likely to change their ideas than current smokers (Table IV) . There was no significant difference in the likelihood of quitters compared with triers changing their ideas. Similarly, there was no significant difference between never smokers and current smokers. Table V shows the responses of students who had tried to stop smoking to the question 'Why did you decide to stop or not continue smoking?' In all, Never = never tried smoking, not even a puff; tried = only ever smoked once; quit = used to smoke, but never smokes now; occasional = sometimes smokes, but not as many as one a week; regular = smokes one cigarette a week or more. Health-risks information reaches secondary school smokers 38% of quitters reported that lessons about heart disease and lung cancer had influenced their decision to stop smoking.
Reasons for quitting

Students' suggestions for making lessons more effective
A total of 1032 students suggested at least one way of making lessons more effective. The most frequent suggestions were the inclusion of information about health risks and/or ex-smokers' real-life stories and the use of graphic pictures or videos.
Discussion
The results of this study suggest that most 11-to 15-year olds in the United Kingdom have experienced some National Curriculum smoking education. It is encouraging that 15% of those who remembered one or more lessons reported that they had decided not to start smoking as a result. Historically, interventions have tended to concentrate on prevention rather than cessation. However, three-quarters of the former smokers (quitters and triers) in this study claimed to have changed their ideas about smoking as a result of lessons. These ex-smokers were five times more likely to have changed their ideas than current smokers. They were also more likely to have changed their ideas than never smokers and while it is not possible to determine whether lessons prompted or reinforced cessation, our results suggest that they may have played a role. Compared with all other groups, fewer regular smokers remembered lessons and fewer than one in three said that lessons had changed their ideas. It is not clear whether these findings reflect a genuine association between regular smoking and lack of exposure to antismoking education. Perhaps regular smokers really did attend fewer lessons, as adolescent smokers may be twice as likely to be Topics were presented to each student in random order.
absent from lessons as their non-smoking colleagues [20] . However, it is also possible that there were few or no between-group differences in exposure to tobacco related education. It is generally accepted that people selectively attend to information that reinforces their current behaviors and opinions so regular smokers may have had less recollection of lesson content. Additionally, some young smokers may have used dissonance-reducing strategies to escape the personal relevance of the messages [21] . Health themes were the most frequently remembered topics, although it is not clear whether this accurately reflects the main focus of the lessons delivered. They were also more effective in changing students' self-reported ideas about smoking than other topics. Mouth cancer was less frequently remembered than many other topics. This may reflect the general lack of awareness of this disease [22] , but our results suggest that this disfiguring disease could be an effective deterrent in an age group which is very much concerned about its physical appearance [23] [24] [25] . Both smoking and heavy drinking are risk factors for mouth cancer [26] . Further research is needed to confirm the usefulness of this disease as a model to discourage smoking and to determine whether the threat of possible disfigurement can be a sufficient deterrent when current concerns about appearance, evident in the increasing use of cigarettes amongst girls as an appetite suppressant [27] , may be perceived as being more relevant.
Our findings provide little support for the use of a social influence approach to reducing adolescent smoking. The proportion of students recalling lessons about peer pressure and ways to refuse cigarettes was similar to the number who recalled mouth cancer. However, in spite of a very strong Model adjusted for age, number of pupils eligible for school meals, gender, ethnicity, family and best friend smoking status, school, remembered one or more lessons and changed ideas about smoking as a result of lessons. Only parameters that are significant are reported. Smoking status (n): smoker = current smoker (247), never = never smoked (1045), tried = tried smoking once (310), quit = used to smoke, but never smokes now (151), total (1753). Values in bold indicate significance. *P < 0.05, **P < 0.01 and ***P < 0.001.
Health-risks information reaches secondary school smokers association between smoking behavior and best friend's smoking status, these lessons were relatively ineffective in changing students' ideas about smoking. Few respondents gave peer pressure as a reason for trying to quit. One possible explanation for this is that smoking status plays a symbolic role in the establishment of a young person's selfidentity, so that he or she is reluctant to recognize the extent of peer influence on behavior. It is also possible that cross-sectional studies tend to overemphasize the peer group's role in smoking initiation. Recent longitudinal research suggests that adolescent smokers may simply choose likeminded friends making the focus on peer pressure less relevant to young people's behavior [28] . Some potential limitations of this study need to be considered. As the participating schools and pupils were self-selecting, there is potential for selection bias that could limit the generalizability of the results. With a cross-sectional design, results can only be suggestive of an association between antismoking education and smoking status. It is possible that a disproportionate number of smokers missed lessons and that the non-follow-up of absentees therefore led to undercounting the highest risk youths. While our sample of schools was chosen to provide a broad range of demographic and socioeconomic characteristics, our results may not be generalizable to the United Kingdom as a whole, but our smoking status results are in accordance with national data collected during the year of the study. The list of lesson topics presented in this survey covers the themes most commonly taught in UK schools. Some important prevention approaches may therefore have been omitted. For example, several US studies have found that strong anti-industry advertisements, which highlight the predatory marketing practices of the tobacco industry and the misinformation they broadcast can be effective prevention tools [29, 30] .
Although our measures were based on students' self-reports, it is generally accepted that young people's accounts of their behavior tend to be reliable if, as was the case in this study, confidentiality can be assured [31] . The national survey, from which our questions on smoking prevalence were derived, has been validated with biochemical tests. Pupils were found to be largely honest in their reported smoking and no significant differences in reported prevalence between test and non-test halves of the sample were found [13] . This suggests that the omission of biochemical testing would have minimal impact on prevalence estimates. The online survey included questions that have been validated for use only in 'pen and paper' questionnaires. A recent large-scale lifestyle survey that included standard questions about smoking was offered in parallel paper and Web-based versions. The results of this survey, which was administered to 8-to 15-year olds, suggest that if questions are presented in a similar format there are very few significant differences in responses [32] . Pupils' self-reported responses suggest that health risks, social influences, and more general topics all featured in lessons. The non-statutory PSHE guidelines for this curriculum emphasize that teaching young people about the risks of smoking is not sufficient and that social influences and skills should be the main focus of these lessons. However, it was not possible to collect accurate data about actual lesson content due to the inconsistency of approach to smoking education, both between and within schools. Additionally, many pupils indicated that they were able to recall lessons taught in primary schools that did not participate in this study.
This study corroborates the results of previous research, which found that adolescents recalled health-based messages more frequently than other topics and considered them to be highly effective smoking deterrents [29] . The use of scare tactics to graphically depict the health effects of smoking has been found to be popular with young people [33] . If it is indeed the case that health information is having a positive effect on this age group, the increasing availability of visually shocking interactive Web-based resources might be a contributory factor. It is possible that young people find scare tactics more acceptable and believable in this modality compared with traditional classroom teaching. Additionally, the images viewed by youth today are generally more horrific and explicit than those employed in earlier scare tactic programs and this F. Ridout et al.
may explain why their effect may differ from that documented in earlier studies.
The importance of theory-based education programs has been stressed by many authors [34] , but this should not deter researchers from assessing the scare tactic approach, as it is well grounded in health behavior change theories such as the Health Belief Model [35] and Protection Motivation Theory. This theory was originally proposed to give conceptual clarity to the understanding of fear appeals and is widely used in health promotion [36] [37] [38] [39] . It could therefore provide a sound basis for the development and testing in randomized controlled trials of innovative interventions such as the use of mouth cancer as a visually shocking smoking and binge drinking deterrent.
Conclusion
Messages about the negative health effects of smoking may change adolescents' ideas about smoking. With mounting evidence, a reevaluation of scare tactic approaches to smoking prevention and cessation is indicated. The use of scare tactics appears to have considerable student support.
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